Context. Nearing death, hospice patients are increasingly unable or unwilling to self-report their symptom intensity and rely on nurses' assessments.
Background
Hospices aim to optimize the quality of life of patients with a short-life expectancy by diminishing physical, psychological, social, and spiritual suffering. 1, 2 Patients with advanced diseases suffer from multisymptomatology and complex symptom patterns. 3e6 When admitted to a hospice, patients suffer from a mean of six to eight symptoms concurrently, of which four symptoms are graded as moderate to severe. 7, 8 Therefore, symptom management is a major focus of hospice care. Patient-reported outcome measures are vital in symptom management. Outcomes are used in daily care to assess symptom burden, to monitor symptom burden over time, to evaluate the effect of interventions, and to support communication between patients and health care providers and between members of the multiprofessional team. 9, 10 Moreover, patient-reported outcomes are increasingly used to evaluate the quality of services provided and to benchmark between services. 11e13 Self-assessment is the gold standard for assessing symptom intensity. 14 However, not all hospice patients are able or willing to self-report their symptoms. Patients who have a low-performance status, patients with cognitive impairment, and those who are very old are less able to self-report symptoms. 7 If patients are unable or unwilling to report their symptom burden, proxy measures are used to assess symptom intensity. Professionals and family caregivers can be the patients' proxy. Although studies are inconclusive, it can be stated that professionals tend to underestimate symptoms and family caregivers tend to overestimate symptoms, in particular psychological symptoms. Furthermore, nurses underestimate less than physicians and family caregivers were closer to the patients' experience than nurses. 15e24 However, most studies were performed in hospitals, during palliative oncology treatment, and none in an inpatient hospice setting.
In many hospices, nurses are available 24/7 for inpatients and are responsible for symptom assessment in daily hospice care. 25 In the hospice where this study was performed, a Dutch-adapted translation of the Edmonton Symptom Assessment System is used to self-report symptom intensity in daily care. 14, 26 For patients unable or unwilling to report their symptom intensity, the Utrecht Symptom Diary for healthcare professional (USD-P) was developed in collaboration with hospice nurses, to be used as a proxy measure for assessment of symptoms. The USD-P entails identical items as the USD for patients.
In previous studies, concordance between patientand nurse-reported outcomes was studied in a clinical setting mostly for patients with active treatment with an unknown life expectancy or survival time and short admission times or treatment contacts. In contrast, patients admitted to hospice have a life expectancy of less than three months, are predominantly 70 years and older, and the median admission time is three weeks. 7, 25 Although at admission, a large proportion of patients are able to self-report symptoms, along the illness trajectory, toward death, this ability decreases rapidly. Insight into the concordance between patient and hospice nurses gives information about the reliability of assessment by nurses of symptom intensity of patients unable or unwilling to assess it themselves. This knowledge will help the multiprofessional team to improve symptom management and the quality of life and dying of hospice patients.
We hypothesized that concordance increases during admission because nurses can learn from observing the patients' experience. This learning curve should be established within the first three weeks after admission, in relation to the median hospice admission time of approximately three weeks. 7, 25 The aim of this study was to establish whether concordance between hospice inpatients' self-report symptom burden and nurses' proxy measures increases during the first three weeks of admission.
Methods
A prospective longitudinal study was conducted from January 2012 to June 2015 using dyads of patient and nurse outcome measures, prospectively collected in daily hospice practice. For the report of this study, the STrengthening the Reporting of OBservational studies in Epidemiology statement was used. 27 
Setting and Patients
For this study, patients admitted to a professionaldriven seven-bed hospice in the center of the Netherlands were enrolled between January 2012 and June 2015. Patients had to be able and willing to assess their symptom intensity, and dyads of patient self-report and nurse's assessed symptom intensity on the same day had to be available. For patients with more than one dyad per week available, the first dyad per week was selected.
Patient Anonymity and Ethics Approval
Admitted patients were informed by the hospice nurse about the study and their right to decline. Patients were asked consent to use their data for the study. After verbal consent was obtained, written consent was recorded in the patient records. Data were collected from the patient records and anonymized by the principal investigator, using an electronic database, SYMPAL, coding the individual patient data. The principal investigator was able to link data to individual cases. The methods of consent, data collection, and use of the SYMPAL database for research queries were approved by the local medical ethics committee of the University Medical Center Utrecht, The Netherlands (11e113/C).
Outcomes and Measures
Patient Self-report of Symptom Intensity and Wellbeing Symptom intensity and well-being were assessed twice a week using the Utrecht Symptom Diary (USD). The USD is a Dutch-adapted version of the Edmonton Symptom Assessment System, a self-report symptom intensity scale. 28, 29 The USD contains 11 symptoms: pain, sleeping disturbance, dry mouth, dysphagia, anorexia, constipation, nausea, dyspnea, fatigue, anxiety, and depressed mood and a one-item well-being measure. All symptoms are assessed using an 11-point numerical scale (0 ¼ no symptom, best possible to 10 ¼ worst intensity, worst possible). The recall period of the USD is now/at this moment. Patients usually completed the USD in the late afternoon.
Patient-assessed symptom prevalence is described as the percentage of patients scoring over 0 on the USD.
Nurses' Assessment of Symptom Intensity and Wellbeing
The nurse assessment of symptom intensity and well-being was performed by nurses using the USD-P on a daily basis at the end of the day shift. The USD-P is the USD-related proxy assessment tool, entailing the same 11 symptoms. Symptom intensity is measured on a five-point verbal rating scale (0 ¼ no symptom to 4 ¼ overwhelming), in concordance with the Palliative care Outcome Scale. 30 Well-being is measured on a 0e10 scale (0 ¼ best possible e10 ¼ worst possible) in concordance with the USD.
Data Analysis
To study concordance between patient and nurse assessments of symptom intensity, both the absolute concordance and agreement beyond chance were used. Complete concordance is defined as the proportion of dyads with no difference between patient and nurse measures. To compare USD and USD-P scores, the USD scores were categorized. Cutoffs were used to categorize the symptom items of the USD into five categories: none (USD score ¼ 0), mild (USD score 1e3), moderate (USD score 4e6), severe (USD score 7e9), and very severe (USD score ¼ 10). 31, 32 For all symptoms and well-being, the USD score was subtracted from the USD-P score, where 0 indicated absolute concordance. The USD difference was analyzed using descriptive statistics.
Agreement beyond chance is defined as the measure of agreement adjusting for chance, reducing the measure of agreement. Agreement beyond chance was analyzed using the weighted Kappa statistic for the categorical outcomes and the intraclass correlation for the numerical scales. Because the categorized USD and USD-P entail five categories, the squared weighted Kappa was used to correct for the chance of disagreement because of the large number of categories. 33 Kappa value of 0 or lower was considered poor, 0.01e0.2 slight, 0.21e0.4 fair, 0.41e0.6 moderate, 0.61e0.8 substantial, and 0.81e1 almost perfect. 34 The one-way agreement intraclass correlation was calculated for the well-being scores on USD and USD-P because the patients and nurses are from a larger pool of persons and agreement in measures was of interest. 35 Because the Kappa statistic can over-or under-correct the agreement between measurements based on the distribution of responses, 36 the absolute concordance and agreement beyond chance are both presented as well as the distribution of the differences between USD-P and the categorized USD scores.
To study agreement over time, the USD and USD-P differences, the squared weighted Kappa, and the intraclass correlation (ICC) were calculated and described for the first three weeks after admission. In addition, a secondary analysis was performed with dyads from patients with dyads in all three weeks after admission.
Statistical analyses were performed using IBM SPSS 23 for descriptive statistics and Kappa. To calculate the weighted Kappa and intraclass correlation coefficient, R version 3.1.1 (2014e07-10) complemented with irr version 0.84 and psy 1.1 package. The level of significance was set at a ¼ 0.05.
Results
In total, 263 patients were admitted in the study period. After selection of the first dyad per week per patient, 295 dyads from 147 unique patients were included, of whom 45 patients had dyads in all three weeks and were included for the secondary analysis ( Fig. 1) .
The mean age of patients was 69.6 and 58% were women ( Table 1 ). The primary diagnosis of most patients was cancer (88%) and patients were admitted predominantly for last resort (84%) ( 
Symptom Prevalence and Intensity
During the first three weeks after admission, fatigue, dry mouth, and anorexia were the most prevalent symptoms and had the highest mean intensity scores. Nausea, anxiety, and dysphagia were the least prevalent symptoms and depressed mood, anxiety, and nausea had the lowest mean intensity scores ( Table 2 ). The mean well-being scores were 4.5, 4.5, and 3.9 in the first three weeks.
Fatigue, dry mouth, and anorexia were the most prevalent symptoms according to the nurses. In addition, nausea, dysphagia, and anxiety were the least prevalent symptoms. Nurses only scored fatigue as moderate to severe for most patients and dry mouth was scored predominantly as mild. The intensity of anorexia shifted from predominantly mild in the first week to predominantly none in the third week after admission. For all other symptoms, nurses scored none for the majority of patients. In Table 3 , the categorized USD scores and USD-P scores are displayed.
Well-being increased over time, scoring 3.9, 3.8, and 3.6, respectively.
Concordance
The difference between the USD-P and the categorized USD scores is displayed in Figure 2 . The green bars (indicating complete concordance) are shifted to the right, indicating an underestimation of symptom intensity by the nurses. The complete concordance (Table 3 ) was more than 60% on average for nausea, anxiety, and dysphagia. For dyspnea and depressed mood, complete concordance was more than 50%. The complete concordance was lowest for dry mouth, constipation, and anorexia. The least intense symptoms, nausea, anxiety, and dysphagia, showed the highest complete concordance.
Agreement beyond chance (Table 3) was moderate for dyspnea, fair for anorexia, fatigue, nausea, and pain, and low for anxiety.
Complete Concordance Over Time
The complete concordance for anxiety and dysphagia were more than 60% and stable in the first three weeks after admission. Furthermore, complete concordance for fatigue, nausea, and dry mouth decreased slightly and absolute concordance for dyspnea and constipation increased over the first three weeks after admission.
Agreement Beyond Chance Over Time
The trajectory of weighted Kappa showed a stable pattern over time, during the first three weeks after admission. The secondary analysis of data from the patients with complete data (n ¼ 45), neither absolute concordance nor agreement beyond chance showed improvement for any of the symptoms over time (data not shown). The secondary analysis (n ¼ 45) showed a higher agreement in Week 3 (ICC 0.30, 95% CI 0.01e0.55) but with a wide confidence interval, confirming that agreement does not improve over time (data not shown).
Discussion
Concordance between patient-and nurse-reported symptom intensity was studied in the first three weeks after admission to a hospice. Fatigue, dry mouth, and anorexia were the most prevalent and intense symptoms according to both patients and nurses. Nausea, anxiety, and dysphagia were the least prevalent symptoms and depressed mood, anxiety, and nausea had the lowest mean intensity scores according to patients. Nurses scored the identical symptoms as least prevalent but in a different order. Both patients and nurses indicate a decreased perceived well-being, although nurses overestimated well-being. The difference between USD-P and USD showed that nurses predominantly underestimate symptom intensity. Absolute concordance was relatively high for low-intensity symptoms. The weighted Kappa analysis shows that only dyspnea reaches modest agreement, whereas wellbeing and depressed mood scores showed only slight agreement and anxiety only reaches poor agreement. There was little agreement with regard to well-being. Neither absolute concordance nor agreement beyond chance increased over time. An analysis restricted to patients for whom three subsequent dyads were available, confirmed this lack of improvement of concordance.
Strengths and Limitations
The primary strength of this study was that it was conducted in a real-life setting, using prospectively collected data. As a consequence, bias and confounding likely affect our results. Four considerations of the results are discussed.
First, patients in the last days before death are underrepresented in this study because they are less able to self-report their symptoms. 7 Because concordance is lowest in more intense symptoms, and symptom intensity increases and well-being decreases toward death, the absolute concordance in this study could be an overestimation of the true concordance in symptom intensity for all patients. Second, hospice inpatients are less able to self-report toward death and their ability to self-report fluctuates during admission. This could potentially have decreased the concordance over time. However, if the analysis was restricted to patients for whom three dyads were available, the concordance still did not improve over time. Third, there could be differences between nurses in their capacity to assess symptoms in their patients. As we were unable to link measurements to specific nurses, we were unable to test this hypothesis. Finally, to enable a comparison between USD and USD-P, USD cutoffs were used for categorization purposes. These cutoffs are not well established for most symptoms, except of pain and fatigue. This might have contributed to the low concordance scores. 31 
Concordance
The agreement beyond chance is mostly lower than the absolute concordance, except for anorexia and dyspnea. Although anorexia itself is not observable, appetite and eating patterns are. Meals are important daily routines and are considered important by patients, their families, and nurses. This seemed to have resulted in a better understanding of appetite or a lack of appetite and intake of food but requires an in-depth inquiry to be sure. Dyspnea, or shortness of breath, is observable for nurses and discussed because it is a known stressor for patients and their families. This could explain why both symptoms show a higher agreement although the symptom intensity was higher. For nausea, depressed mood, and anxiety, a large degree of concordance was found but a small weighted Kappa. A large proportion of patients scoring zero on the USD could explain this difference. Apparently, nurses are able to observe the absence of a symptom but assessing the intensity is problematic. Overall, nurses' underestimation occurs much more frequently than overestimation. This underestimation of both physical and psychological symptoms is congruent with most previous studies, although Dawber et al. found an overestimation of physical and psychological symptoms in an acute hospital population. 30 Although it is known that psychological symptoms are difficult to interpret and are more likely to be overlooked and undertreated in daily care, 24 our results indicate that both physical and psychological symptom are at risk for underestimation and thus undertreatment in the absence of self-report.
The fluctuations of symptom intensity could be an alternative explanation for the low concordance between patients and nurses. The USD and USD-P both assess symptom intensity ''at this moment.'' As the symptoms are assessed on the same day but not necessarily at the same time, concordance might be lower. However, both patients and nurses usually assessed symptoms in the afternoon. An assessment where the timing is set at ''in the last 24 hours'' might be preferred for fluctuating symptoms. 37 
Concordance Over Time
The stability of complete concordance over time suggests that the ability of nurses to assess symptom intensity does not increase. This could be influenced by the fact that most nurses do not work full time, resulting in few consecutive workdays per period. In addition, nurses generally work day-, evening-, and nightshift. As a result, the number of comparable observations and contact with individual patients is low, and consequently, there is little possibility for nurses to learn from the patients' expressions of suffering from symptoms. Even in a hospice environment with solely specialized nurses, nurses tend to underestimate symptom burden of patients and should consequently emphasize to all patients and their families the importance of self-assessment. To level out the nurses' tendency to underestimate symptom intensity, a combined strategy of nurses' and family caregivers' assessments could be used when patients are unable or unwilling to self-report because family caregivers caring tend to overestimate patients' symptom intensity. 38 However, research is needed to establish if concordance is improved by a combined strategy and to study the feasibility of this strategy in daily practice.
To conclude, our results indicate that skilled hospice nurses are able to detect the absence of symptoms but are less competent to assess the intensity of symptoms, specifically severe symptoms. There did not seem to be a learning curve: the estimation of symptom severity did not improve during admission. Observable symptoms, such as dyspnea and dysphagia, have a better concordance than symptoms that are not easily observed.
Hospice care is multidimensional care aiming to optimize the quality of life of terminally ill patients. Symptom management is vital to an optimal quality of life and self-report is the gold standard to assess symptom intensity. However, patients and the multiprofessional hospice team have to rely on proxy assessment when patients become unwilling or unable to self-assess their symptoms. In daily practice, nurses should be aware of the likelihood of underestimation of symptom intensity, specifically for symptoms that are difficult to observe. Nurses could develop strategies to overcome their underestimation, by reflecting on their estimates using concurrent patients' selfreport measures and the use of dyads of family members' symptom intensity scores and nurses' symptom intensity scores concurrently for patients who are unable or unwilling to self-report. These strategies may increase concordance and decrease the chance of under-assessment and as a result undertreatment for these symptoms.
Symptom management by a multiprofessional team is founded on an impeccable assessment of symptom prevalence and intensity. Nurses have a major responsibility to assess symptom intensity. Therefore, the assessment of symptom intensity and the integration of these results in daily practice should be key in the nursing basic education and specialized palliative care courses.
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